This paper examines the implications of the terms-of-trade theory for the determinants of outcomes arising under the enforcement provisions of international agreements. Like original trade agreement negotiations, the paper models formal trade dispute negotiations as potentially addressing the terms-of-trade externality problem that governments implement import protection above the globally efficient level so as to shift some of the policy's costs to trading partners. The approach is to extend earlier theoretical models of trade agreement accession negotiations to the setting of enforcement negotiations in order to guide the empirical assessment. The paper uses instrumental variables to estimate the model on trade volume outcomes from World Trade Organization (WTO) disputes over 1995-2009. The evidence is consistent with theoretical predictions that larger import volume outcomes are associated with products that have smaller increases in foreign exporter-received prices (terms-of-trade losses for the importer) as a result of the dispute, larger pre-dispute import volumes, larger import demand elasticities, and smaller foreign export supply elasticities. Dispute settlement outcome differences are also explained by variation in institutionally-motivated measures of retaliation capacity and the severity of the free-rider problem associated with foreign exporter concentration.
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Introduction
What determines the outcome of dispute settlement negotiations arising under the relatively new and highly legalistic procedures of international trade agreements? Dispute settlement under agreements like the WTO is most frequently triggered when one country is alleged to change a policy so as to provide import protection above the limit to which it had agreed in prior negotiations.
However, the emergence of evidence that the terms-of-trade theory helps to explain policy changes that take place as the outcome of original trade agreement negotiations -whether through WTO accession or the result of multilateral GATT negotiating rounds -naturally raises the question of whether similar incentives shape the negotiated outcome arising under subsequent use of the agreement's enforcement provisions. Put di¤erently, after a government policy deviation disturbs the originally negotiated trade agreement outcome by moving trade volumes away from globally e¢ cient levels and thus triggering a dispute, does the terms-of-trade theory also help explain di¤erences across the negotiated dispute settlement outcomes? Or, does membership in the trade agreement extinguish all terms-of-trade incentives from government policymaking behavior so that subsequent policy outcomes resulting from dispute settlement negotiations are determined by something else?
The purpose of this paper is to empirically estimate determinants of the outcomes of formal enforcement negotiations that take place under WTO dispute settlement. Like original trade agreement negotiations, we provide a formal model of trade dispute negotiations as potentially confronting the externality problem that arises when a government deviates from the originally negotiated outcome by implementing import protection above the globally e¢ cient level so as to shift some of the policy's costs onto trading partners via a change in the terms of trade. Our speci…c approach to the examination of subsequent dispute resolution process is motivated by the combination of two insights from the existing literature on trade agreements and dispute settlement.
Because these insights speak to the design of the institution established to resolve WTO disputes, we are skeptical that terms-of-trade motives have been completely extinguished and thus no longer play an important role in a¤ecting trade policy outcomes arising under dispute settlement.
First, in an in ‡uential paper in the terms-of-trade literature, Bagwell and Staiger (1999) provide a theory-based interpretation of the GATT/WTO principle of reciprocity and its implications for how original trade agreement negotiations move countries from a prisoner's dilemma to a jointly e¢ cient outcome. They …nd reciprocity can serve to coordinate two large countries'tari¤ changes in a way that neutralizes the otherwise negative (own) terms-of-trade impact that would take place if each country were to implement the same policy change unilaterally. Bagwell and Staiger (2011) derive formal implications for econometric estimation and provide product-level evidence from 16 countries consistent with the theory that negotiated tari¤ levels resulting from accession to the WTO agreement are related to pre-negotiation import volumes and trade elasticities.
Second, Bown (2002) and others have noted that WTO jurists have interpreted the agreement's dispute settlement rules for renegotiation (or retaliation) almost identically to how Bagwell and Staiger (1999) model the reciprocity principle that drives GATT/WTO liberalization negotiations.
The WTO limits authorized retaliation in dispute settlement negotiations to a level that -when viewed through the lens of the Bagwell and Staiger modeling framework -should neutralize the terms-of-trade gain of the respondent (importing) country's WTO violating unilateral policy change that is the subject of the dispute.
The empirical question of this paper is thus whether evidence of the terms-of-trade theory arising from the original trade agreement negotiations setting (Bagwell and Staiger, 2011 ) also extends to the trade agreement's enforcement negotiations setting. While we begin with the BagwellStaiger theoretical model, we are forced to adapt its empirical implementation in order to address shortcomings in observability of data that arises in the enforcement setting. For whereas Bagwell and Staiger's empirical examination of tari¤ negotiations under WTO accessions had access to data on precisely-measured "before" and "after" trade agreement tari¤ policy levels, the enforcement setting typically does not allow for direct measurement of the analogous (before and after) levels of the policy subject to the dispute. 1 A simple examination of the caseload clearly reveals that most policy changes that trigger WTO disputes concern allegations of excessive levels of import protection. Nevertheless, governments typically do not impose this protection as a straightforward tari¤ change, instead implementing the new protection through a nontari¤ policy. While the timing of such policy changes may be readily observable, the size of the policy movements are notoriously di¢ cult to measure accurately. Our approach is therefore …rst to reinterpret the theory to account for what we can better observe and measure, which is data on the "before" and "after" trade volumes and prices. 2 Put di¤erently, in order to examine whether the predictions from the terms-of-trade theory also extend to determinants of outcomes under trade agreement enforcement negotiations, we do not attempt to assess the impact of these determinants on the changes to the levels of the policies themselves, but instead to the changes in the trade volumes that result from these policy choices.
Our speci…c approach is to derive a formal estimation equation directly from the underlying theory and investigate empirically its relevance for the enforcement of international agreements and the negotiated outcomes that arise under dispute settlement. We use instrumental variables to estimate the model on data from formal WTO disputes that were initiated and legally concluded between 1995 and 2009 that involve alleged violations over policies that a¤ect goods imports.
We present evidence that larger trade volume outcomes are associated with products that had smaller increases to foreign exporter-received prices (terms-of-trade losses) at the conclusion of the dispute, larger pre-dispute import volumes, and a higher ratio of import demand to export supply elasticities. The results hold after extending the model to account for variation across new and institutionally-motivated measures of retaliation capacities across the litigating countries 1 In the Bagwell and Staiger (2011) trade agreement negotiations setting, the "before" policy was the tari¤ the country implemented prior to its WTO accession negotiations, and the "after" policy was the negotiated tari¤ following the country's WTO accession. In the trade dispute setting that we introduce below, the "before" policy will be the policy change that allegedly violates the WTO rules and which triggers the WTO dispute, whereas the "after" policy is the one imposed by the importing country at the conclusion of the formal process of WTO dispute settlement negotiations and rulings. 2 Our approach is to impose su¢ cient structure on the estimation so as to control for other factors outside of the theoretical model that may also in ‡uence trade volumes and prices of disputed products for the period of the dispute. that the previous literature has suggested are also likely to a¤ect dispute settlement outcomes (Bown, 2004a) . 3 Finally, we also present evidence that the variation in trade policy liberalization arising under dispute settlement is also partially explained by the degree to which the exporting countries impacted by the policy change are able to overcome free-riding incentives, i.e., a factor that Ludema and Mayda (2009, 2013) have found to a¤ect negotiated MFN tari¤ reductions among WTO members more generally.
After establishing these baseline results, we estimate the empirical model of determinants of negotiated outcomes on di¤erent subsamples of the underlying population of dispute settlement data so as to better understand where the terms-of-trade model is most likely to break down.
First, we …nd the empirical results are particularly strong for disputes that are not settled, but that conclude with formal legal decisions. This evidence is reassuring as this particular subsample of disputes is the most aligned with our theoretical framework, given that the vast majority of disputes that result in a legal decision contain both a ruling that the respondent country has violated the WTO agreement and an accompanying request that the country should change its import-restricting policy so as to bring it into compliance. 4 Second, there is also strong evidence that the model helps to explain the trade outcomes for disputes involving high-income countries.
Nevertheless, we show explicitly that the model does not perform well in all settings, and we draw inference from the existing literature on trade agreements to help provide potential interpretations for where the results break down. For example, the framework performs less well in explaining the dispute settlement outcomes for cases involving developing countries; one interpretation is that this is consistent with the theoretical literature suggesting that governments in developing countries may be more likely to rely on trade agreements for commitment reasons vis-a-vis relationships with their private sectors (Maggi and Rodriguez-Clare, 1998; Limão and Tovar, 2011) rather than for neutralizing the terms-of-trade impact of policy choices. We also explore whether the results vary across types of import-restricting policies subject to dispute, and we can rule out any concern that our results are limited to disputes over antidumping, and in particular, disputes challenging US antidumping use, one of the most frequently disputed topics. 5 Overall, our results add to an emerging literature on international trade agreements, as a number of recent contributions demonstrate the empirical relevance of the terms-of-trade theory for the conduct and negotiation of trade policy across a variety of settings both inside and outside the GATT/WTO framework. Broda, Limão and Weinstein (2008) examine a set of pre-trade agreement levels of import protection and …nd evidence consistent with the theory that market power a¤ects unilaterally-imposed (noncooperative) tari¤s. Bagwell and Staiger (2011) examine a set of countries that newly acceded to the WTO between 1995 and 2005 and …nd that the negotiated, post-accession tari¤ levels that governments take on after joining the agreement are also consistent with the core theoretical predictions of what such negotiations can deliver. Ludema and Mayda (2013) …nd evidence that heterogeneity of exporter concentration can also be used to explain variation in the most-favored-nation tari¤ schedules for many of the long-term members of the GATT/WTO system as of the end of the Uruguay Round. Finally, Bown and Crowley (2013) focus on a government's time-varying resort to import protection through potentially permissible trade agreement "exceptions"such as antidumping and safeguards. They provide evidence that even when applied import tari¤ policies are constrained by a trade agreement, governments can resort to other non-tari¤ policy instruments to respond to terms-of-trade motivated incentives to adjust levels of import protection in the face of trade volume shocks (Bagwell and Staiger, 1990) . 6 The totality of this recent evidence that terms-of-trade incentives a¤ect trade policymaking, including the Ludema-Mayda and Bown-Crowley results that such incentives are not extinguished upon entry into trade agreements, also identi…es potential challenges and limits to international cooperation over trade policy. Our evidence below suggests that this would include trade policy changes that arise through dispute settlement negotiations.
While the literature on trade agreement enforcement is much more nascent than that concerning the formation of trade agreements more generally, the recent increased interest in dispute settlement is driven at least partially by the tacit acknowledgment that the trading system's legal procedures may be playing a particularly important role. First, legal scholars have now established a signi…cant body of research assessing WTO jurisprudence and case law; in this work the system's dispute settlement procedures are referred to as the "crown jewel"achievement of the international trading system, especially vis-a-vis the much less legalistic dispute system made available under the GATT period of 1947-1994. 7 Second, in their survey of the bilateral trade ‡ows of the products that member countries eventually subject to WTO dispute settlement, Bown and Reynolds (forthcoming) report that governments have requested the WTO legal system to scrutinize policies that a¤ected nearly $1 trillion in imports over the period 1995-2011. This translates to roughly $55 billion annually or 0.5 percent of world imports in 2011. 8 Furthermore, their detailed examination of the policies under dispute also reveals substantial variation in the scope of products and the size 6 See also Nicita, Olarreaga, and Silva (2013) . A more general survey of the economics literature on trade agreements is Maggi (2014) . 7 For an introduction to WTO law see, for example, Jackson (1997) or Palmeter and Mavroidis (2004) . Furthermore, beginning with the WTO case law decisions arising in 2001, Horn and Mavroidis (2003) published an annual series from a project teaming legal scholars and economists that jointly assessed the newly arising WTO legal decisions. The series is now more than a decade old (subsequently having been extended by Bown and Mavroidis, 2013) , and in total now covers nearly 100 formal legal decisions arising under WTO Panel Reports and from the Appellate Body.
8 These …gures are a lower bound as they are constructed from bilateral trade data for disputes a¤ecting goods imports only and thus do not include disputes a¤ecting exports or services. They also do not attempt to account for the indirect market access implications of WTO dispute settlement arising through jurisprudence or "o¤ equilibrium" impacts of the dispute settlement system. For more on the latter, see Bagwell, Bown and Staiger (2015, Section 7) , which surveys the economics literature on WTO dispute settlement.
of market access at stake across the caseload. For example, at the lower end of the distribution, similar shares of the WTO caseload (e.g., between 14 and 20 percent) involve a disputed policy a¤ecting less than $1 million in annual bilateral trade and only 1 product at a time as the shares of disputes at the upper end of the distribution that assess policies a¤ecting in excess of $1 billion in annual bilateral trade and more than 50 products at once.
In addition to WTO members trusting the legal system to rule over challenges to very heterogeneous policies that collectively a¤ect hundreds of billions of dollars of international trade, there is also considerable variation in the trade volume outcomes that arise at the conclusion of these disputes. While we estimate below that bilateral import volumes increase by an average of 12 percent between the critical years of a formal WTO dispute, it is also the case that import volumes do not increase above even the pre-dispute starting levels in 38 percent of disputes, and import growth does not keep up with the general level of overall economic growth of the respondent country in 44 percent of disputes. Our econometric approach provides evidence for when the terms-of-trade theory can help to explain this considerable variation in dispute settlement outcomes.
Finally, our evidence also points to potential areas for emphasis for the evolving theoretical literature that explores the role of dispute settlement provisions in trade agreements modeled as incomplete contracts (Horn, Maggi, and Staiger, 2010) . In particular, recent contributions by Maggi and Staiger (2011 , 2015a , 2015b and Staiger and Sykes (2013a) model dispute settlement provisions as helping to …ll in some of the gaps of the trade agreement's incomplete contract. 9 While these papers typically abstract from terms-of-trade considerations, one reason why they are an important step forward for the literature is because they contain some of the …rst trade agreement models in which disputes can be triggered as an equilibrium outcome. Indeed, an implication of our results is that a potentially important area for theory to continue to explore is the role of enforcement provisions in trade agreements that are both incomplete and motivated by the desire to coordinate policy changes in order to address terms-of-trade externalities.
The rest of this paper proceeds as follows. Section 2 reviews the GATT/WTO institutional setting and the negotiating principle of reciprocity, as interpreted by Bagwell and Staiger (1999) , and the resulting parallel de…nition arising in WTO dispute jurisprudence. Section 3 introduces a theoretical model derived from Bagwell and Staiger (2011) that guides the estimation framework.
Section 4 describes the data and variable construction used in the empirical analysis, and Section 5 turns to the econometric estimates. Section 6 concludes.
GATT/WTO Negotiations and Dispute Settlement
One of Bagwell and Staiger's (1999) critical theoretical contributions to the trade agreements literature was to establish the terms-of-trade externality as a central problem that such agreements are seen to solve. In order to establish this result, they provide a formal theoretical interpretation of the GATT/WTO principle of reciprocity. 9 Other recent theoretical contributions include Beshkar (2010 Beshkar ( , 2014 , Park (2011 ), Limão and Saggi (2008 , and Ludema (2001) .
The basic GATT/WTO principle of reciprocity arises in the text in two critical places. First, governments negotiate tari¤ reductions in GATT rounds under Article XXVIII bis, which contains clear language that participation is voluntary. While the Article XXVIII bis language indicates a desire for country negotiators to arrange "reciprocal and mutually advantageous"reductions in tari¤s, there are no mandatory requirements for reciprocity to take place in the original GATT/WTO trade agreement negotiations. However, a second and formal application of reciprocity is found in the GATT rules for renegotiation of tari¤s. Under Article XXVIII, a country is permitted to withdraw its previously granted tari¤ concessions and thus increase its tari¤s. Nevertheless, if it and any adversely a¤ected trading partner cannot come to an agreement as to a level of compensation that is due for such a tari¤ increase, reciprocity is understood as a limit to the tari¤ withdrawal (the retaliation response of the trading partner) to the amount that would balance "substantially equivalent concessions."
A key theoretical contribution of the Bagwell and Staiger (1999) model arises when they provide a mathematical interpretation for this concept of reciprocity, which they then use to derive implications for trade agreements. Their interpretation allows them to show how reciprocity helps to coordinate policy-changing behavior between two large countries starting from a prisoner's dilemma outcome in which both countries are imposing non-cooperative, "best response"tari¤s. They interpret reciprocity as coordinating tari¤ reductions so that the (own) adverse terms-of-trade impact of each country's import tari¤ reduction is neutralized by the positive impact it experiences through the trading partner's simultaneous tari¤ reduction. The post-tari¤ reduction outcome in which each country imposes its "politically optimal" tari¤ maximizes joint (global) welfare because it achieves higher (and globally e¢ cient) trade volumes relative to the volumes that arose under best response policies but without either country experiencing a change in its terms of trade. 10 What are the implications of this approach for the WTO's enforcement provisions? First, the original GATT/WTO enforcement texts also contain no explicit reference to reciprocity. Furthermore, in the case of a trade dispute in which the respondent country fails to comply with WTO rulings and the WTO must establish a limit to how much the complainant country is able to seek compensation through retaliation, the WTO's Dispute Settlement Understanding (DSU) states " [t] he level of the suspension of concessions or other obligations authorized by the [Dispute Settlement Body] shall be equivalent to the level of the nulli…cation or impairment" (GATT, 1994, Article 22:4) . Thus, the DSU texts were initially unclear as to what would determine the limit to retaliation, such as whether it would also be limited by the principle of reciprocity.
Nevertheless, Bown (2002) notes that in practice the …rst two WTO disputes to reach the retaliation-de…ning stage of the WTO's dispute settlement process (EC -Banana Regime and ECBeef Hormones) established jurisprudence which arguably adopted the Bagwell and Staiger (1999) formulation of reciprocity to de…ne the limit to the tari¤ increase that a complainant country would be authorized to implement if the respondent did not remove the WTO-inconsistent policy.
And while stare decisis and binding precedent are not as robust a feature of WTO law as other legal settings, Bown and Ruta (2010) show that the interpretations of the arbitrators in the EC -Banana Regime and EC -Beef Hormones disputes that limited retaliation to the level de…ned by the Bagwell and Staiger interpretation of reciprocity were not one-time events. They provide a detailed examination of the decisions in the 10 formal WTO disputes taking place between 1995 and 2008 that led to the phase in which the WTO arbitrators authorized and articulated retaliation levels and suggest that WTO arbitrators have consistently sought to de…ne limits to authorized retaliation in a manner similar to this interpretation of reciprocity. 11 One implication that motivates our approach is that, during this period, respondent importing countries are likely to have had a good understanding of the upper limit of retaliation to which they may have found themselves subject if they refused to comply with WTO rulings. 12 To summarize, the intuition for reciprocity in the enforcement setting is that, in a dispute, the complainant country would be authorized a tari¤ retaliation that would allow it to neutralize the terms-of-trade impact of the respondent country's original WTO violation. The simultaneous act under WTO dispute settlement of one country (the respondent) removing its WTO-violating policy in order to comply with a legal ruling and a second country (the complainant) ending its WTO-authorized retaliation can be seen as neutralizing the terms-of-trade impact of policy changes, in just the same manner as two countries liberalizing tari¤s simultaneously under original WTO agreement tari¤ liberalization negotiations. 13 The subsequent analysis is therefore motivated by insights from the underlying Staiger (1999, 2011 ) theory on reciprocity and its empirical implications for original trade agreement negotiations combined with recognition that WTO jurisprudence interpreted retaliation limits similarly in formal dispute settlement (Bown, 2002; Bown and Ruta, 2010) . Our approach examines whether the empirical evidence of the Bagwell and Staiger (2011) trade agreement setting extends to the empirical setting of trade agreement enforcement. In the next section we more formally develop a theoretical model to guide the empirical examination in the remainder of the paper.
Theoretical Model
Bagwell and Staiger (2011) develop a multi-country, partial equilibrium model in which the domestic government can impose an ad valorem tari¤ on imports; domestic prices are thus de…ned as p = (1 + )p w where p w is the world price. The objective function of each government is de…ned as the weighted sum of producer surplus (PS), consumer surplus (CS), and tari¤ revenue, according to the equation:
In this equation 1 re ‡ects potential political economy pressure on the domestic government through a potential extra weight that the government places on producer surplus in its objective function, and M (p) is the level of imports. Like Bagwell and Staiger (2011) , we assume that W is globally concave over non-prohibitive . For this condition to be met even when the country is "small" (or @p w =@ = 0), it must be the case that
This assumption is satis…ed as long as demand is not too convex and supply is not too concave.
When the domestic government is unconstrained by trade agreements, we assume it chooses to impose its best response tari¤ ( BR ) to maximize total domestic welfare:
Note that the partial derivative W p w , holding domestic prices constant, is equal to M (p).
Thus this …rst order condition can be rewritten in the form:
where BR and ! BR are the (absolute value of the) elasticity of domestic import demand and foreign export supply faced by the domestic country, respectively, and the superscript BR denotes the levels of import volumes, world and domestic prices, and their trade elasticities, when evaluated at the best response tari¤.
Following Bagwell and Staiger (2011) , a second level of import protection worth highlighting is the country's politically optimal tari¤, given by P O . This is the level of protection the government would impose if it were not motivated by terms-of-trade considerations, and is thus de…ned as the tari¤ that satis…es
where the superscript P O indicates the politically optimal level of domestic and world prices.
In a series of research, Staiger (1999, 2002) have shown how the GATT/WTO principle of reciprocity can improve global economic e¢ ciency and deliver relief from the termsof-trade driven prisoner's dilemma. The principle can be interpreted as one that allows countries to coordinate policies and thereby move from a noncooperative equilibrium in which governments impose best response tari¤s ( BR ) to a cooperative equilibrium in which governments impose their politically optimal tari¤s ( P O ). The reciprocity principle delivers this outcome because the coor-dinated movement serves to neutralize what would otherwise be an adverse terms-of-trade impact of a unilateral import tari¤ reduction. In their empirical application, Bagwell and Staiger (2011) further develop this theoretical model in order to estimate determinants of how countries change their tari¤s from their pre-WTO levels (interpreted as BR ) to their post-WTO accession levels (interpreted as P O ).
The approach we develop below will ultimately examine the relevance of this theoretical model for trade agreement enforcement negotiations that take place under dispute settlement provisions. This is motivated by our discussion in Section 2 that found stark parallels between the Bagwell 
1 4 We describe the theory in terms of a direct violation of the trade agreement. Nevertheless, especially since we are interested in measuring determinants of trade volume outcomes in lieu of policies, our approach should also apply to instances in which governments deviate from their trade agreement obligations through non-tari¤ policies, including domestic policies. It is possible under the WTO to pursue trade disputes in which no explicit WTO obligations were violated but in which market access expectations have nevertheless been frustrated; such disputes are triggered by "nonviolation nulli…cation and impairment"claims under GATT Article XXIII:1. For a discussion and one theoretical approach to nonviolation disputes under the GATT/WTO, see Staiger and Sykes (2013a, b) .
1 5 That is, we will not seek to model why it is that the country has already deviated from the politically optimal policy back to the best response policy. We assume that the deviation has taken place and seek to examine determinants of the negotiations back to the politically optimal policy. We do, however, explore some of the potential implications of this assumption in our discussion of the empirical results below.
1 6 Put di¤erently, Bagwell and Staiger (2011) are able to empirically examine the relevance of the model for tari¤ negotiations because there is available data on pre-WTO accession and post-WTO accession tari¤s. where both ; > 0. Further note that the W p is de…ned by the expression:
Finally, market clearing requires M (p) = D(p) S(p), which then yields a general formulation for import tari¤s in the linear model as
In the linear model, Bagwell and Staiger (2011) show that the terms-of-trade theory makes the following prediction for an estimating equation for politically optimal tari¤s as a function of pre-negotiation (best response) tari¤s, import volumes, and world prices
where it is straightforward to show that 0 > 0 as r > 1 and 1 > 1 as r < 1. Finally, 2 < 0 since > 0 and
I.e., controlling for the level of the best response tari¤, the negotiated (politically optimal) tari¤ will be lower the larger is the ratio of pre-negotiation import volumes to world prices, or M BR =p w;BR .
If data constraints were not an issue, the same approach could be adopted to model trade agreement enforcement negotiations that seek to have governments move from their best response policy (under dispute) back to their politically optimal policy. Unfortunately an equivalent test of equation (9) is not empirically possible in the enforcement setting because the level of the best response policy deviation that becomes subject to dispute, BR ; is typically not observable in the data.
Our approach is to instead use information from equation (8) on how the politically optimal and best response tari¤s relate to observable import volumes. We then substitute this into equation (9) in order to obtain an estimating equation to take to the enforcement data. Solving for an estimation equation of determinants of the politically optimal level of import volumes yields
where
by equation (A1), and
There are two key predictions that can be derived from the linear model and equation (10). First, the post-dispute volume of imports (M P O ) should be increasing in the (pre-dispute) best response volume of imports (M BR ). Second, the post-dispute volume of imports should be decreasing in the world price increase received by the foreign exporter in the post-dispute political optimum relative to the pre-dispute best response (p w;P O p w;BR ).
In more general and nonlinear models in which is not constant, we also follow the logic of Bagwell and Staiger (2011) so as to use available information from import demand and foreign export supply elasticities. That is, we can manipulate equation (10) in order to also consider an equation of the following form
Then, since the parameter on the best response volume of imports alone is equal to 1, we can re-arrange equation (11) to examine the di¤erence between the volume of imports at the conclusion of the dispute (M P O ) relative to when the policy was imposed and the dispute was ultimately triggered (M BR ), i.e., through examination of
Our interpretation of this more general model and equation (12) is then the following. With respect to 1 , the change in the volume of imports associated with the resolution of the dispute should again be decreasing in the world price increase received by the foreign exporter in the postdispute political optimum relative to the pre-dispute best response. The import volume increase is larger, the smaller is the terms-of-trade loss to the respondent (importing) country when changing its policy at the end of the dispute.
Furthermore, the change in the volume of imports should be increasing in the interaction between the ratio of import demand to export supply elasticities ( BR =! BR ) and the (pre-dispute) best response volume of imports. The intuition behind this prediction has two components. First, for a given best response volume of imports M BR , the post-dispute level of imports is increasing in the elasticity of import demand, so that a given tari¤ decrease generates a larger increase in the quantity of imports demanded. Products with high import demand elasticities would be associated with large economic distortions associated with imposition of the best response tari¤. Second, for a given best response volume of imports M BR , the post-dispute level of imports is decreasing in the foreign export supply elasticity. I.e., the more market power that the importing country has vis-avis the exporter, or the larger is the inverse of the foreign export supply elasticity, the larger will be the politically optimal import volume. Put di¤erently, note that the small importing country case corresponds to ! BR ! 1, in which the …nal term in equation (12) goes to zero, regardless of M BR or BR . Furthermore, in the small country limiting case, p w;BR ! p w;P O and so by equation
On the other hand, the smaller is ! BR , the greater is the responsiveness of foreign export supply to any given change from the best response to the politically optimal policy, and thus the larger the resulting post-dispute level of imports, ceteris paribus.
Before moving to a discussion of the data and our estimation approach, we clarify two impor-tant aspects of our theoretical framework that are explicitly designed to focus attention on the potential terms-of-trade implications of government policy changes. First is our assumption that the respondent government sets o¤ the event that leads to the dispute through an exogenously triggered implementation of its best response policy. That is, we do not consider formal motives behind why the government made such a policy change and whether it is due to shocks to political preferences (e.g., ), trade volumes, technology, domestic demand conditions, etc. Second, we also assume that this dispute-triggering event involves the respondent deviating all the way to its best response policy; i.e., we do not consider the theoretical possibility that the country deviates from the initial politically optimal policy to some alternative policy that falls short of the best response. 18 While our approach is designed to empirically investigate whether the determinants of trade dispute outcomes are consistent with the core relationships deriving from the terms-of-trade theory and in general we …nd evidence of these relationships, we also report results from subsamples of the data illustrating explicitly where this framework breaks down. We provide below potential explanations behind the limitations to the model's performance in explaining trade liberalization outcomes (and, by extension, inference on policy changes) and whether they may be motivated by the viability of these particular assumptions. 19
Data and Estimation
We rely on theoretically motivated equation (12) to ultimately estimate models of the form
where g indexes the disputes (products), r indexes respondent (importing) countries, c indexes complainant (exporting) countries, and grc is the error term. The theory suggests our estimates to be 1 < 0; and 2 > 0:
Next we turn to a discussion of the econometric issues associated with estimating equation (13) and our particular instrumental variables approach that addresses these concerns. Then we introduce the data and construction of variables used in the estimation.
Instrumental variables estimation
Two econometric issues arise when we seek to estimate equation (13) 20 We also follow Khandelwal (2010) and include as an additional instrument the percent change in crude oil prices between the best response and politically optimal years interacted with the log of distance between the respondent and complainant. In addition to being a potential supply shifter, this change in crude oil prices will control for changes in transportation costs over the period of dispute which are necessarily embedded in our calculations of export prices, as described below.
A second potential concern with estimating equation (13) is the endogeneity of the volume of imports in the best response year, M BR grc . Both the volume of imports in the best response year and the growth of imports between the best response and politically optimal years will be a function of shocks occurring during the best response year. To motivate our empirical strategy to address this concern, consider a decomposition of the error term into two components:
Here grc captures the time-invariant, unobserved factors that in ‡uence the volume of imports between two countries, e.g., distance, common border, historical (colonial) relationships, etc. 21 The second component, u BR grc , captures any time-varying unobserved components to the bilateral volume of imports in the best response year. In estimating equation (13), the time-di¤erenced dependent variable ln(M P O grc ) ln(M BR grc ) di¤erences out the time-invariant component to the error term, grc . Nevertheless, failing to address the component of the error term associated with the best response year and thus the endogeneity of M BR grc would result in biased coe¢ cient estimates. We therefore instrument for M BR grc with the average bilateral import volume between 1988 and the year prior to the best response year. 22 This average import volume will be highly correlated with M BR grc as it is a function of the time-invariant determinants of trade captured in grc . Unlike M BR grc , however, the instrument will be uncorrelated with any shocks limited to the best response year, u BR grc , that remains in our error structure. Finally, we report below standard tests for under-identi…cation, weak instruments, and overidenti…cation so as to provide an assessment of the quality of our instruments.
Construction of WTO dispute sample
We begin with a population of 347 formal bilateral (complainant-respondent) WTO disputes that were initiated and legally concluded between 1995 and 2009. 23 We begin with 1995 as that was the …rst year that the WTO and its Dispute Settlement Understanding was in e¤ect, and we conclude in 2009 as we require two years of post-dispute trade data with which to observe potential changes in trade volumes resulting from the dispute settlement negotiations. We expand the WTO dispute database of Horn and Mavroidis (2008) by adding disputes from more recent years as well as details on the policies and traded products under dispute, as now made available in the data set accompanying Bown and Reynolds (forthcoming).
Figure 1 presents a timeline of the policy changes associated with the dispute settlement process and the means by which we map the timing of the theory to the dispute settlement data.
The …rst year of interest is the "best response" year, or the …rst full year that the respondent country has in place the policy that is ultimately the subject of the WTO dispute. In Figure 1 , t = BR is given by period 3, and it occurs one year after the alleged WTO-violating policy was …rst imposed and is thus the …rst full year that the policy is in e¤ect. While respondent countries are rarely alleged to have simply raised their applied tari¤s, but instead are alleged to have imposed a WTO-violating policy through a nontari¤ barrier (which implies di¢ culty in measuring the size of the ad valorem equivalent of the policy change), identifying the timing of the imposition of the best response policy (period 2) is relatively straightforward. In most instances, the year of imposition of the best response policy is available from either o¢ cial WTO documentation associated with the dispute or from o¢ cial government noti…cations available from other sources. However, it is important to note that 18 percent of the disputes in the sample are initiated without such a policy change being relevant. To clarify, it is not that the date of the policy change is unobservable, it is simply that the WTO dispute arises under the allegation that the respondent has failed to change its policy so as to bring itself into compliance with basic WTO obligations undertaken either at the end of the Uruguay Round or at the point of accession. In these cases, we de…ne t = BR simply to 2 2 We chose 1988 because it serves as the beginning of the 6-digit Harmonized System import data series. 2 3 Overall, members …led 402 WTO disputes between 1995 and 2009. However, 55 disputes were associated with alleged policy violations that were still in force as of 2009. Because our model examines a setting in which enforcement negotiations take place bilaterally, we de…ne our unit of observation as a complainant-respondent pair. Therefore, we further clean the population of redundant disputes (i.e., a complainant …ling multiple disputes against the same respondent country over the same issue) and break into bilateral pairings any instances in which multiple complainants jointly …le a dispute against a common respondent over the same issue.
be the year of the initiation of the formal WTO dispute. 24 The best response year is not only necessary for establishing the baseline level of import volumes in equation (13) from which to assess import growth associated with the dispute, but as described above, it is also used to construct our instruments. One of our instruments will be the change in foreign-exporter received prices associated with the timing of the imposition of allegedly WTOviolating policy between period 1 and period 3, or [ln(p w;BR 2 grc ) ln(p w;BR grc )]. In light of the discussion above, one clear motivation for assessing the robustness of our results to inclusion of the 18 percent of the dispute settlement sample that involves an allegation of no policy change by the respondent is that there may be measurement issues a¤ecting the performance of [ln(p w;BR 2 grc ) ln(p w;BR grc )] as an instrument. I.e., for disputes in which no respondent policy change took place (and that the failure of a change in policy is what triggered the dispute), foreign-exporter received prices may not have changed prior to the dispute, and thus 18 percent of the caseload may not have su¢ ciently useful variation for a strong enough instrument. Below we therefore discuss the robustness of our baseline results to dropping these particular observations.
The second year of interest in Figure 1 is the "politically optimal"year, or the year by which the respondent is supposed to have implemented its policy reform following resolution of the dispute.
Our rule for establishing the legal "conclusion"of a dispute (period 5 in Figure 1 ) is the following.
Whenever the timing of the announced change in the policy is directly observed because of dispute rulings, other legal …lings (e.g., mutually agreeable solutions), revelations through other o¢ cial government documents (e.g., removal of temporary trade barriers), or other reports, we take t = P O (period 7) to be two years after this noti…cation. This two year window accounts for the WTO's institutional constraint that provides a "reasonable period of time" to implement policy changes after such rulings and thus for trade ‡ows to be given time to respond. 25 In 83 percent of our sample, the timing of post-dispute policy change implemented by the respondent is directly observable.
However, in 17 percent of disputes there is no formal announcement of the policy change or legal conclusion. In these instances, we de…ne the dispute's legal conclusion (period 5) to be the last legal correspondence between the two main litigants in the WTO dispute, and we take the politically optimal year t = P O to be three years after this period. Since it is unclear what, if any, policy changes took place in these disputes, we also report and discuss below the sensitivity of the evidence to dropping these particular observations. Turn next to Table 1 , which provides greater detail about the process by which the population 2 4 Bown and Reynolds (forthcoming) provide an in depth analysis of the trade ‡ow data associated with products prior to the initiation of the dispute, where the years and sources of the information for the policies challenged in each dispute are reported in the accompanying database. One result of interest from that paper is that estimates of the pre-dispute levels of market access at stake and scope of products under dispute are not statistically di¤erent for the disputes triggered by policy changes relative to the disputes triggered by the failure to implement a policy change after the Uruguay Round or WTO accession.
2 5 Article 21.3(c) of the WTO's Dispute Settlement Understanding speci…cally makes the following suggestion for de…ning a reasonable period of time for respondents to implement policy changes after rulings: "a guideline for the arbitrator should be that the reasonable period of time to implement panel or Appellate Body recommendations should not exceed 15 months from the date of adoption of a panel or Appellate Body report. However, that time may be shorter or longer, depending upon the particular circumstances." of WTO disputes initiated and legally concluded between 1995-2009 is reduced to the sample that is appropriate and available for our modeling and estimation framework. First, the modeling framework described in Section 3 is not necessarily appropriate for all disputes, especially those involving alleged violations to WTO rules a¤ecting a country's export policies. 26 That eliminates 35 of the 307 disputes from consideration for the analysis. Second, we also drop disputes related to services imports or general policies that a¤ect all imports, i.e., those that cannot be matched to any particular products under dispute. The resulting sample is 249 WTO disputes initiated and concluded between 1995 and 2009 that relate to allegations over import policies that can be matched to speci…c 6-digit Harmonized System (HS-06) import products.
Our estimation procedure also requires matching available disaggregated trade data for volumes and prices for the years around the policy changes taking place prior to and at the conclusion of the WTO dispute. We describe the matching process in greater detail in the next subsection, but our …nal sample of data used in the estimation includes 167 respondent/complainant pairs, or roughly 70 percent of the total population of 249 WTO disputes initiated and concluded between 1995 and 2009 that targeted imported products.
In our empirical analysis below, we also estimate the model on subsamples of data split by exogenously-determined characteristics, so as to explore the sensitivity of the results. We investigate whether the model explains certain subsamples of disputes better than others, based on di¤erences such as the potential legal status or legal resolution of the process, the type of policy being challenged, or the countries involved.
First, we explore whether the determinants of trade dispute outcomes resolved through the WTO's legal system are di¤erent from those that are settled or withdrawn after dispute initiation but prior to any formal WTO legal rulings. Table 1 reports that a WTO Panel Report, or the …rst formal legal ruling of importance in any dispute, was issued in slightly less than half (83 out of 167) of the disputes in our sample.
Second, we also characterize the caseload based on how the respondent's disputed import policy treated (non-complainant) third country exporters of the disputed product. The …rst type of dispute involves challenges to policies that the respondent imposed on a "global" basis against all trading partners. Examples would include a WTO-inconsistent internal tax, subsidy or domestic regulation that was nevertheless applied on a relatively MFN-conforming basis so as to a¤ect all exporters. The second type of dispute involves challenges to policies that the respondent imposed on a "partial" basis and thus which excluded certain third country exporters. Examples of partial policies would be WTO-inconsistent application of antidumping or countervailing duties or a trade preference scheme. 27 Table 1 indicates that in our …nal sample of 167 disputes, slightly less than half are 2 6 For example, a three country model would be more appropriate to examine the litigation of WTO-inconsistent export subsidies, in which the complainant and respondent are each modeled as having exporters that compete in a common third market and which countries are assumed to have access to export policy instruments as opposed to the import tari¤s assumed here. The examination of export restrictions would similarly require an alternative modeling framework that may include di¤erent assumptions on available policy instruments, and in that case the complainant would be the importer and the respondent would be the exporter of the disputed product.
2 7 To clarify, our categorization as to whether the disputed policy is "global" versus "partial" is based on our associated with challenges to "global" policies, and the rest are associated with "partial" policies.
Third, we explore whether our model better …ts the high-income respondent subsample of data relative to the low-income importing countries, perhaps, for example, out of the possibility that richer countries may have more market power. As Table 1 indicates, our sample contains a signi…cant number of disputes involving both high-income and developing countries as both complainants and respondents. 28
Variable construction and data
Estimation of equation (13) requires data on trade quantities and prices associated with the products in each dispute. We take this information from a newly constructed database (Bown and Reynolds, forthcoming) which matches disputes to the c.i.f. value and volume (as measured by the net weight in kilograms) of bilateral import data by HS-06 product code from UN Comtrade. 29
For each dispute we measure "world"or exporter-received prices for the product under dispute from data based on the ratio of the real value of imports associated with the dispute to the netweight (kilograms) of imports, de ‡ating the nominal import value data using the IMF's world import price index. While we are interested in the impact of changes to prices received by foreign exporters, our unit values are constructed from importer data, which is more reliable than exporter-reported data but which is compiled on a c.i.f. basis and thus includes the insurance and freight costs that arise in getting from the exporter's (complainant's) to the importer's (respondent's) border. However, because our analysis focuses on changes in these unit prices, our estimates will be una¤ected by di¤erences in levels of these freight and insurance costs across products, provided these costs do not change substantially during the period of the dispute. 30 Because weight data are not available for all HS-06 products, our approach is to drop any dispute in which volume data is not available for at least 80 percent of the HS-06 product lines. Of the remaining disputes, import volume data is available for almost all HS-06 product lines. For the judgment of whether the policy excluded some, or was applied to all, third country (non-complainant) exporters of the disputed product. I.e., it is not based on whether the allegation focused on (or was limited to) legal arguments or submissions under GATT Article III (National Treatment) versus Article I (MFN Treatment). Such a characterization would not be possible because some of the disputes in our sample do not move to the stage in which complainants must fully articulate their allegations of respondent misconduct. Furthermore, the two allegations are not mutually exclusive. For a discussion of some of the key economic aspects of National Treatment in the GATT and WTO, see Horn (2006) . For a discussion of the role of MFN Treatment, see Horn and Mavroidis (2001) . 2 8 Note, however, that there are no least developed countries in our estimation sample, though this is because least developed countries are mostly absent from involvement in WTO disputes altogether, so this phenomenon is not driven by our particular approach.
2 9 Disputes in our sample may target alleged WTO violations a¤ecting products at a …ner or more coarse level of aggregation than the HS-06. To the extent that disputes are over traded products at a …ner level of aggregation, our approach may mismeasure the volume of imports. Neverthless, more than 70 percent of disputes in our sample target products measured at the HS-06 or more coarse level of aggregation.
3 0 While freight and insurance rates are probably not time invariant during our sample, our results should be una¤ected provided these changes are not correlated with changes in levels of trade protection. Nevertheless, because the error in the change in the exporter prices may be larger the longer is the duration of the dispute (i.e., the larger the di¤erence between year t = P O and t = BR), we include the change in crude oil prices interacted with the distance between the respondent and complainant to address changes in transportation costs over the dispute period. We describe this in more detail above when we discuss construction of our instruments.
handful of disputes without volume data for all HS-06 product lines, we drop those HS-06 products with a positive value of imports but missing quantity of imports. This approach provides the best assurance that our price variable, measured in dollars per kilogram, is calculated accurately. As noted earlier, this conservative approach forces us to drop 79 disputes from the population of WTO cases because import volumes are unobserved. 31 Exporter-received prices exhibit substantial variation in our sample due to the heterogeneous nature of the disputed products. For example, the exporter price associated with the disputes in our sample ranges from $70 to $587.20 per kilogram; across the disputes, the standard deviation of prices across all disputes is $44.16 per kilogram. Rather than estimating the equation using the change in the price level as suggested by equation (12), we deal with this heterogeneity by estimating the model of equation (13) by use of the percentage change in the price.
Finally, the elasticity data used to estimate equation (13) Table 2 provides summary statistics for the variables used in the econometric analysis.
Characteristics of the data on disputes and trade volume outcomes
To …x ideas, consider Figure 2 , which presents the time path of the mean growth of import volumes and (foreign) exporter-received prices for the products under WTO dispute, with time normalized around two critical years for each dispute. The …rst year is one in which the importing country -i.e., the defendant or "respondent" country alleged to have violated WTO rules by imposing an illegal trade restriction -has its best response (t = BR) policy imposed. Relative to two years earlier (t = BR 2), the policy is associated with a sharp reduction in import volumes, on average, and a modest reduction in the prices received by the foreign exporter -i.e., the plainti¤ or "complainant" in the dispute. On the other hand, two years after the conclusion of the WTO dispute, and by the time the importing country is supposed to have implemented its politically optimal (t = P O) trade policy, import volumes have increased, on average, as has the average price received by foreign exporters of the disputed product. Our approach uses model predictions from the terms-of-trade theory to explain the variation in the data underlying Figure 2 . Table 3 presents additional information from the data on import volume outcomes arising under the WTO disputes; …rst consider the full sample of data ultimately to be used in the estimation. The respondent's bilateral import growth from the complainant associated with the timing of the changes in the disputed policy -i.e., between years t = BR and t = P O (see again Figure 1 ) -has a mean of 12 percent and a median of 18 percent. On average, 4.57 years pass between t = BR and t = P O; furthermore, the mean and median bilateral import growth per annum is 4 and 5 percent, respectively. Sixty-two percent of all disputes result in positive import growth between t = BR and t = P O; but in only 56 percent of the disputes is this bilateral import growth larger than the respondent country's overall level of economic (real GDP) growth over that same period.
The additional columns of Table 3 suggest other interesting results from subsamples of the dispute settlement caseload, a number of which motivate the need for a more formal econometric approach like the one we adopt below. First, disputes that proceed to a formal legal ruling (through a Panel Report) are more likely to result in positive import growth and to result, on average, in slightly higher levels of import growth, than disputes that settle earlier or are withdrawn before any formal legal ruling. While the simple t-tests of di¤erences in the means are not statistically signi…cant at conventional levels, even this result could be viewed as surprising for any theory predicting that disputes that settle early have "better" economic outcomes. 33 Second, there is also little statistical di¤erence in the trade growth outcomes for disputes that confront "global"(as opposed to "partial") policies. This may also be seen as surprising if, relative to global disputes, partial disputes have complainants that are less likely to face the free-rider problem in which the externality bene…ts of pursuing litigation spill over to third countries. Note that we also explore econometrically below an additional channel through which the free-rider problem may arise within the subsample of "global" policy violation disputes, as measured by concentration of foreign exporter interests across countries (Ludema and Mayda 2009, 2013) . Third, Table 3 also does not suggest that any pattern to the successful record of market access restoration (import growth) associated with the WTO dispute settlement system has arisen because high-income countries are using it to extract trade liberalization concessions from lower-income countries. For example, high-income respondent countries liberalize their import markets much more substantially on average over the life of these disputes than the developing (respondent) countries. Furthermore, 46 percent of high-income complainants (exporters) experience negative trade growth. On the other hand, disputes initiated by developing country complainants result in average trade growth of 30 percent over the life of the dispute (7 percent per annum). Overall, these potentially unexpected patterns arising from the raw data on trade dispute outcomes motivates the importance of more clearly modeling and estimating the in ‡uence of the potential channels of such determinants through a formal econometric analysis.
Finally, compare features of the data sample to be utilized here with the pre-dispute trade ‡ow information from the population of disputes collected and surveyed in Bown and Reynolds (forthcoming). For example, one interesting set of characteristics observed in the larger population of disputes involves the vast heterogeneity of market access and scope of products directly a¤ected by the policies under dispute -e.g., 15 percent of cases involve bilateral (complainant-respondent) trade in disputed products of more than $1 billion per year, while another 14 percent of disputes involve bilateral trade in disputed products of less than $1 million per year. Furthermore, to the extent that product counts may a¤ect the ability of exporters to organize collectively and overcome the free rider problem in trade policy determination, 20 percent of disputes consider policies a¤ecting only one HS-06 product, whereas another 20 percent of disputes examine policies a¤ecting 50 or more HS-06 products at once.
While the data constructed for the econometric analysis reported below tends to lose observations from the population of disputes disproportionately at the very low end of the distribution, 34 it is worth noting that a number of qualitative similarities are preserved: e.g., 8 percent of disputes in the current sample had (pre-best response year) trade of less than $5 million per year, and 16 percent of disputes had trade that was more than $1 billion. Furthermore, 12 percent of disputes in this sample address policies directly a¤ecting only 1 HS-06 product, whereas 22 percent of disputes address more than 50 products.
Econometric Results
This section reports econometric regression results from estimating equation (13) on a sample of WTO disputes initiated and legally concluded over the period 1995-2009. Table 4 provides our …rst estimates from equation (13) Beginning in column (2), we iteratively introduce our IV estimation, one variable at a time, so as to understand the source of potential underlying di¤erences in the estimates. 35 In column (2) , and this also results in only a small impact on the estimated coe¢ cients. Column (4) presents our …rst speci…cation with our full set of instruments to estimate the model; both estimated coe¢ cients of interest in the IV regression are of the theoretically predicted sign and are statistically di¤erent from zero. Finally, column (5) presents an initial check on the sensitivity of our estimates to the de…nition of the timing of the best response year. In column (5), we substitute the year of the initiation of the WTO dispute for our standard de…nition of the best response year, i.e., the year of the identi…ed policy change that is being challenged in the dispute. The result is little change to the estimated coe¢ cients.
Disputed product import volume growth, the terms-of-trade, and trade elasticities
Column (6) of Table 4 presents our preferred speci…cation to the baseline model. In addition to using the full set of instrumental variables, we also introduce a number of variables to control for other factors expected to a¤ect the growth of bilateral, disputed product import volumes between t = BR and t = P O. The next section provides a detailed introduction to each variable and a discussion of its estimated impact. Here, we stress that while inclusion of the controls slightly reduces the magnitude of the IV coe¢ cient estimates on ] of 0.001 implies that a one standard deviation increase in this variable will result in an 11 percentage point increase in disputed product import volume growth; i.e., from the baseline prediction (at the means of the data) of 12 percent to nearly double this rate to 23 percent. While this is economically meaningful, the analogous exercise of considering a one standard deviation improvement in the respondent's terms-of-trade (reduction in foreign exporter-received prices) relative to the mean level is a much more sizeable impact, leading to a nearly 70 percentage point increase above the mean prediction for import volume growth.
The e¤ect of other determinants on disputed product import growth
In addition to the key determinants of interest arising from the theoretical model discussed in the last section, the baseline speci…cation of Table 4 , column (6) includes a set of covariates that the prior literature on trade agreements as well as economic theory would predict impact the trade volume growth outcome of negotiations under WTO dispute settlement. For ease of exposition, we group these potential determinants into two broad categories: (i) other political-economic determithe Sargan test of overidentifying restrictions con…rm that the excluded variables are uncorrelated with our error term. The two Appendix Tables A and B provide a complete reporting of the …rst stage coe¢ cient estimates associated with the model speci…cations presented in Table 4. nants associated with trade agreements, and (ii) other demand-and supply-side determinants and disputant (country-level) characteristics.
Retaliation capacity, exporter concentration, and free riding
The …rst set of additional covariates introduced in Table 4 , column (6) include other politicaleconomy forces through which the institutional process of WTO dispute resolution is likely to a¤ect the trade policy negotiation outcomes.
The …rst variable is designed to address the self-enforcing nature of WTO dispute settlement and that particular bilateral trading relationships can exhibit asymmetries that may render di¢ cult (or, in the limit, even meaningless) WTO-sanctioned retaliation that any particular complainant country may be authorized to implement against a respondent (Bown, 2004a) . 36 To control for variation across disputed product import volume growth explained by di¤erences in bilateral retaliation capacities, we introduce a newly constructed and institutionally-motivated variable de…ned as the ratio of the value of the complainant's total 'actionable'goods imports from the respondent over which the complainant could potentially retaliate relative to the value of imports at stake in the dispute. Construction of the denominator draws on insights from Bagwell and Staiger (1999) and Bown and Ruta (2010) . 37 The numerator for this retaliation capacity variable on 'actionable' imports focuses on bilateral trade in di¤erentiated products using the measure …rst proposed by Rauch (1999) . 38 We expect the growth of disputed product import volumes to be increasing in this ratio, i.e., increasing in the level of actionable imports and decreasing in the value of disputed product trade that is at stake in the case.
The evidence in column (6) is a statistically signi…cant and positive relationship between the retaliation capacity variable and the growth of disputed product import volumes. I.e., the larger 3 6 While not part of our estimation sample because the underlying dispute involves a violation over trade in services, the canonical example in which the lack of retaliation capacity is likely to be an important contributor to the inability of the respondent country to comply with adverse WTO legal rulings involves the tiny islands nation of Antigua and Barbuda dispute over Internet gambling brought against the United States. While there have been proposals that countries implement retaliation by something other than goods (tari¤) retaliation, the reality is that as of this writing, there has yet to be a case in which a country actually imposed retaliation in some form other than tari¤ retaliation, partially because there are substantial implementation di¢ culties in doing so. For an extensive discussion of these issues, see the contributions in Bown and Pauwelyn (2010) . For an important theoretical contribution examining the role of bilateral trade asymmetries and enforcement of cooperative low tari¤s in a repeated game model of trade agreements, see Maggi (1999) .
3 7 Bown and Ruta (2010, p. 159) identify one version of the Bagwell and Staiger (1999) de…nition of reciprocity as the retaliation being limited to that value which makes the absolute change in the complainant's import volume from the respondent resulting from the retaliation (evaluated at the initial world price) equal to the absolute change in the respondent's import volume from the complainant resulting from the WTO violation (evaluated at the initial world price). The measure used here in the denominator (the value of imports at the initial world price, p w;BR 2 grc M BR 2 grc ) is a proxy for this relationship that serves as the upper bound measure for the amount of trade over which the WTO might authorize retaliation. I.e., if the imposed best response policy were to be prohibitive, so that M BR grc = 0, then p w;BR 2 grc M BR 2 grc is the level of retaliation de…ned in Bown and Ruta (2010, p. 159) . 3 8 Our measure of actionable imports thus strips out trade in homogeneous goods. See, for example, Evenett (2010) . Homogeneous goods may not be targeted because they are lower pro…le and because losses to the respondent would be smaller due to the possibility of arbitrage via the respondent shifting sales to third markets. For more on the anecdotal evidence of the products that retaliating (complainant) governments place onto their retaliation lists, see again the contributions in Bown and Pauwelyn (2010) . is the ratio of complainant's imports from the respondent relative to the value at stake in the dispute, the more capacity the complainant has to …nd and exert some meaningful trade retaliation threat to help facilitate respondent country compliance, policy reform, and trade liberalizing import growth as an outcome of the dispute negotiations. The impact is also economically signi…cant; the coe¢ cient estimate of 0.084 implies that a one standard deviation increase in this variable will result in an 18 percentage point increase in disputed product import volume growth; i.e., more than doubling import growth from the baseline prediction (at the means of the data) of 12 percent to 30 percent. Finally, and as will become clearer from our continued discussion below, we can further rule out that this retaliation capacity variable is instead capturing only a size e¤ect (i.e., that larger countries get more trade liberalization than smaller countries, regardless of retaliation capacity) because we separately control for complainant and respondent market sizes through inclusion of measures of each country's real GDP.
A second important political-economic variable of interest is motivated by the Ludema and Mayda (2013) empirical result that the collective action problem also a¤ects the formation of trade policy. They …nd that under GATT negotiating rounds and in instances in which exporting countries have incentive to free ride (Olson, 1965) , such countries may fail to negotiate jointly with an importing country and liberalize tari¤s. Under our approach, and for the set of disputes in which the policy being challenged was a "global" violation that negatively a¤ected all exporting countries and not just the complainant, we consider the impact of the concentration of the exporting countries in the respondent's import market of the disputed product. 39 However, whereas Ludema and Mayda (2013) use the Her…ndahl-Hirschman index (the sum of squared export shares) as a measure of exporter concentration, our exporter concentration measure is de…ned as simply the share of the respondent's import market that is comprised of the exporting countries that are legally involved in the dispute -i.e., the complainant and all self-identi…ed "interested third party" countries that participate in the formal dispute. 40 For the "global" violation subset of disputes, column (6) presents evidence that the higher is the concentration amongst the exporting countries legally involved in the dispute, the larger is the subsequent import volume growth arising from the dispute. Put di¤erently, our results on the outcomes arising under WTO dispute settlement negotiations are consistent with the Ludema and Mayda (2013) …ndings on the outcomes arising under WTO MFN tari¤-setting negotiations that product markets with more di¤use exporter interests (across countries) result in less trade liberalization by the importing country. And for comparison purposes with the magnitudes of our other estimates, the coe¢ cient estimate of 0.649 implies that a one standard deviation increase in this variable will result in a 22 percentage point increase in disputed product import volume growth; i.e., from the baseline prediction (at the means of the data) of 12 percent to nearly triple this amount at 34 percent.
Other demand-and supply-side determinants and country characteristics
The next set of covariates that we introduce in the baseline speci…cation of Table 4 , column (6) are other general demand-and supply-side determinants of disputed product import volume growth during the period of the dispute. We address the general nature of demand shocks by including the respondent's real GDP growth between t = BR and t = P O and …nd the expected positive relationship, i.e., importing countries enjoying faster rates of overall growth are also more likely to experience more disputed product import volume growth. On the other hand, controlling for supply side shocks at the aggregate level does not lend similarly positive evidence of a relationship between complainant country economic growth during the period and disputed product trade growth, as the estimated coe¢ cient is negative, though not statistically di¤erent from zero. Finally, we also include a dummy variable for disputes in which the politically optimal or best response year associated with the dispute (coincidentally) takes place during the 2008-9 period of the global trade collapse. While the coe¢ cient estimate is negative as expected for the indicator that 2008-9 was the politically optimal year associated with the dispute, it is not statistically di¤erent from zero.
The third set of covariates introduced in column (6) are disputant-level economic characteristics designed to examine whether variation in dispute settlement outcomes is a¤ected by country size (real GDP) or levels of economic development (real GDP per capita). The coe¢ cient estimates on these variables suggest that, once we control for the other determinants of disputed product import growth described above, there is little evidence that country size or its level of development has a statistically signi…cant independent e¤ect on the import volume growth arising from the negotiations that take place under WTO dispute settlement.
The …nal sets of columns (7) and (8) in Table 4 introduce country-level (complainant and respondent) …xed e¤ects and then country-level and sector-level …xed e¤ects, respectively. Not surprisingly in column (7), inclusion of the country-level …xed e¤ects soaks up most of the variation used to identify the impact of the control variables introduced in column (6).
Most important is that even inclusion of the country-level …xed e¤ects in (7) does not change the qualitative nature of the IV estimates on the theoretically-motivated variables of interest, ) ], is robust. We consistently …nd evidence consistent with the theory that disputed products with larger terms-of-trade losses can be linked to smaller levels of growth of trade volumes resulting from negotiated dispute settlement outcomes.
To summarize the results thus far, our IV approach provides evidence consistent with the theory that the Staiger (1999, 2011) model of trade agreement negotiations also applies to the trade liberalization negotiations under the WTO's formal dispute resolution procedures. In our full sample of disputes, model estimates are robust to inclusion of a variety of additional covariates, as well as country-and sector-level …xed e¤ects and provide evidence that the growth in disputed product import volumes is decreasing in the size of the respondent importing country's terms-oftrade loss, i.e., the price increase received by the foreign exporter of the disputed product associated with liberalization of the market. Second, we also provide some evidence that growth in disputed product import volumes is increasing in the ratio of the product's import demand elasticity to the foreign export supply elasticity, when interacted with the best response (pre-dispute) import volume. Such evidence would be consistent with the theory that import volume growth is expected for products in which the import demand elasticity is high -so that the alleged WTO-violating trade restriction was imposing signi…cant (own) distortions on the respondent's importing economy -relative to a low foreign export supply elasticity. Nevertheless, this result is weak and sensitive to variable de…nition and measurement of the underlying trade elasticities.
Our approach also extends evidence provided in other contexts on the determinants of trade policy formation. We provide new evidence consistent with earlier research that the bilateral retaliation capacity of the complainant a¤ects trade dispute outcomes measured as disputed product import growth (Bown, 2004a) . Finally, we also …nd that trade dispute outcomes are a¤ected by the ability of exporting countries to overcome the free rider problem of collective action in order to put pressure on the respondent to liberalize its import market (Ludema and Mayda, 2013) . This result holds for disputes in which the policy being challenged is relatively MFN-conforming in nature, de…ned as policies likely to negatively impact the exports of all other WTO member countries and not only the complainant. 4 1 Following the approach suggested by Broda, Limão, and Weinstein (2008) to check for concerns over potential measurement error and outliers, we note that our results for the impact of the estimated elasticities ratio variable are also sensitive to slight changes in its de…nition -e.g., using logs of the ratio in lieu of levels, indicators for "high" versus "low" ratios in lieu of the actual values for the elasticities, etc. We have also explored -with only mixed results -replacing the current elasticities (that provide the best country and disaggregated product coverage) with the foreign export supply elasticity estimates from Broda, Limão, and Weinstein (2008) and the import demand elasticities from Kee, Nicita and Olarreaga (2008) . (The export supply elasticities from Broda, Limão, and Weinstein (2008) are measured at HS-04 level and are for a di¤erent set of countries; thus we use the median elasticity in the country's World Bank income group to approximate the elasticities for roughly two-thirds of the sample. As a result, such speci…cations use a less precise measure of the elasticity associated with each dispute.) While the results for the elasticity ratio variable are sensitive, nevertheless, the estimate on [ln(p
is consistently una¤ected by these alternative approaches.
The impact of institutional features on dispute settlement outcomes
We have established that the basic terms-of-trade model and estimating framework can be used to understand changes in trade volumes that result from trade liberalization negotiations taking place under WTO dispute settlement. This section extends the analysis by implementing our preferred model speci…cation on di¤erent subsamples of data, where we allow institutional features of the trade agreement and dispute settlement process to establish the relevant subsamples under consideration. Table 5 presents the estimates; and for ease of exposition, column (1) re-establishes the benchmark estimates from the full sample of dispute outcomes data, repeating the results presented earlier in Table 4 , column (6). While each of the speci…cations includes all of the control variables in Table 4 , column (6) and are available upon request, we do not report them in Table 5 to conserve space. Table 5 , column (2) estimates the model on only the sample of trade dispute outcome observations for which we observe information about the timing of the change in the post-dispute policy.
I.e., recall from Table 1 that in 28 of the 167 WTO disputes we are unable to identify and verify whether any policy change resulted from the WTO dispute. A legitimate question of interest for our estimates is thus whether the results are driven by inclusion of such disputes in the sample, which could be problematic if that particular part of the sample su¤ers from a di¤erent form of measurement error. 42 The sample in column (2) drops such disputes; the resulting estimates are reassuring in that the qualitative pattern of evidence is mostly unchanged.
Column (3) next considers a subsample that eliminates all WTO disputes in which the complainant has …led a challenge to US use of antidumping, one of the most frequent topics arising under dispute settlement. Bown and Crowley (2013) interpret US antidumping use over [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] as motivated by terms-of-trade incentives and provide empirical evidence consistent with a related Bagwell and Staiger (1990) theory. But since many of the US antidumping import restrictions empirically explained by the Bown-Crowley estimation framework were subsequently challenged by formal WTO dispute settlement, they are therefore part of the current paper's sample of observations. Nevertheless, column (3) drops disputes to US antidumping and the estimates allow us to conclude that the current empirical results are not limited to that particular slice of the WTO dispute settlement caseload.
The estimates in columns (4) and (5) assess a more general split of the dispute sample by characterizing the discriminatory nature of the allegedly WTO-violating policy that is under dispute.
Column (4) reports model estimates from the WTO challenges to policies that the respondent applied on a "global" basis, and thus which negatively a¤ect all other WTO member countries in addition to the complainant. Column (5) reports model estimates from the WTO challenges to policies applied on a "partial" basis, in which some other WTO member countries are excluded from the policy and thus exporting countries arise with the potential to enjoy an implicit preference (relative to the complainant country) in the respondent country's disputed product import market. Given the relatively small remaining subsamples of disputes, our purpose is admittedly not to strictly test for di¤erences in parameter estimates. Our more modest goal is to investigate whether certain characteristics of the policy under dispute helps to explain the extent to which our basic modeling approach to trade liberalization negotiations under dispute settlement can potentially explain patterns in the data. With the exception of a couple of the control variables, the model estimates across these two particular subsamples of data are not particularly di¤erent from one another.
Columns (6) and (7) split the sample in two based on whether the institutional resolution to the WTO dispute was the issuance of a formal legal ruling (of at least a Panel Report) versus no legal ruling whatsoever. Disputes that did not have at least a Panel Report were either settled early or dropped by the complainant. Speci…cation (6) reveals that the subsample of disputes that received a legal ruling have estimates that are consistent with theoretical predictions and, for the most part, are statistically signi…cant. Furthermore, for most of the key determinants, the estimates are generally larger and more consistently statistically signi…cant than the estimates from the full sample of disputes, as well as the subsample of disputes without legal decisions. This is both interesting and potentially reassuring for a number of reasons. First, examination of these two di¤erent subsamples of data is arguably important, given that some models of the dispute settlement process (e.g., Maggi and Staiger, 2015b) contain di¤erent predictions for policymaking in cases that reach a legal ruling versus those that settle early. Second, the subsample of disputes without a legal decision contains more observations with uncertainty as to the timing of policy changes, and this is likely to translate into additional measurement error for our variables constructed from the trade data. 43 Third, there is also the possibility that disputes without legal decisions were "weaker" disputes and are ones for which our dispute settlement modeling framework for trade liberalization may not necessarily apply.
The last two columns of Table 5 utilize the current modeling approach to explore in more depth the potential impact of the complainant country's capacity to retaliate to in ‡uence the trade volume outcomes arising from dispute negotiations. These columns allow us to focus on some of the issues …rst introduced in Bown (2004a) , which examined changes in imports arising as dispute outcomes during an earlier period ; i.e., the latter half of the GATT period and the …rst three years of the WTO. 44 While the previous research also examined the retaliation capacity of the complainant vis-a-vis the respondent and relied on a number of similar control variables, the main di¤erence is that the earlier approach ignored the within-market implications of the terms-of-trade theory for the products under dispute that is the emphasis here. The within-market implications for liberalization of such product markets arises via our formal application of the Bagwell and Staiger 4 3 Note that in 56 of these disputes we observe the timing of the change of policy due to legal …lings and other government documents. In the remaining cases we set t = P O as three years after the last formal correspondence between the two litigating parties relating to the dispute. (1999, 2011) theory and empirical approach to modeling trade liberalization negotiations.
To explore the implications for retaliation capacity, we divide the sample based on values of our retaliation capacity variable, described earlier as the ratio of actionable (non-homogeneous) imports available for the complainant's retaliation relative to the value of trade at stake in the dispute. The higher is this ratio, the less constrained is the complainant to identify potential goods for retaliation relative to the maximum amount of trade over which the WTO could potentially authorize the complainant to retaliate.
Column (8) provides estimates from the half of the data sample for which the ratio is above the median and in which the complainant is much less constrained in its capacity to implement a potentially WTO authorized retaliation. The model's estimates are generally aligned with theoretical predictions and are statistically signi…cant. The other half of the sample is de…ned by cases in which the complainant is more constrained in its capacity to implement a su¢ cient level of retaliation that the WTO might authorize. In column (9), the model performs less well, though the coe¢ cient estimates for the theoretically-motivated covariates are so imprecisely estimated that we cannot rule out that they are equivalent to the estimates from high retaliation capacity subsample. Finally, it is also instructive to note that the retaliation capacity variable is not signi…cantly di¤erent from zero even in the high retaliation capacity subsample of disputes. Combined, these results suggest that there may be a threshold level of retaliation capacity for which the terms-of-trade model is useful to explain trade dispute negotiation outcomes; however, marginal increases to retaliation capacity has little additional e¤ect. Table 6 provides a last set of estimates of our preferred, baseline model speci…cation on alternative subsamples of data de…ned by their (exogenously determined) economic characteristics. Again, column (1) provides estimates for the baseline speci…cation from the entire sample of disputes as a point of reference.
Dispute settlement outcomes and economic characteristics
First, we examine speci…cation on di¤erent subsamples of data based on income categories for the countries involved in the disputes. Columns (2) and (3) split the sample in two based on the income status of the respondent country, which, in our framework, is the importing country that has been alleged to have implemented a WTO-inconsistent trade restriction. Columns (4) and (5), on the other hand, split the sample in two based on the income status of the complainant (exporting) country that has initiated the WTO dispute. Table 5 's speci…cations (2) through (5) indicate that our evidence in support of the terms-oftrade theory is driven by the subsamples in which the complainant and/or the respondent is a high-income WTO member country. In particular, the change in foreign exporter-received prices (the terms of trade loss), the ratio of elasticities interacted with pre-dispute import volumes, and the exporter concentration variable are each of the theoretically predicted sign and are statistically signi…cant in the high-income country speci…cations (2) and (4). To the extent that high-income countries may be more likely to form trade agreements and initiate the enforcement provisions of trade agreements so as to neutralize terms-of-trade externalities, these results are not surprising.
On the other hand, the model is admittedly less successful in using the terms-of-trade theory to explain variation across growth in disputed product imports for the developing country respondent (speci…cation 3) or complainant (speci…cation 5) subsamples. The smaller sizes for the developing economy samples may partially explain the lack of statistical signi…cance of the determinants of interest, as may the fact that the elasticities are less precisely measured in these subsamples, as discussed above. However, a separate and theoretically-motivated explanation is that developing countries in particular may not seek entry into trade agreements for terms-of-trade reasons in the …rst place, but instead if for time-consistency or bargaining reasons (Maggi and Rodriguez-Clare, 1998; Limão and Tovar, 2011) they lack the ability to unilaterally commit their private sectors to a policy of more liberal trade. While our approach does not provide a formal test of the commitment theory, our failure to …nd supportive evidence of the terms-of-trade theory for the subsample of developing countries is at least consistent with these countries pursuing trade agreements and its enforcement provisions for other motives. 45 Other possible contributing explanations include Ludema and Mayda (2013) , that the lack of overall exporter concentration in key products of interest to developing country exporters may also help explain why terms-of-trade incentives may not have been neutralized (through tari¤-cutting trade liberalization) upon entry into the agreement in the …rst place.
Finally, speci…cations (6) and (7) split the sample exactly in two depending on whether the dispute involved high or low growth in import volumes between the best response year at the beginning of the dispute and the politically optimal year at the dispute's conclusion. 46 This is one way to investigate whether our results are being driven by the relatively "successful" (high import growth) or "unsuccessful" (low import growth) outcomes. The estimates of the key coe¢ cients are not statistically di¤erent across the two subsamples. If anything, the slightly larger coe¢ cient estimates on the retaliation capacity and exporter concentration variables in the "unsuccessful"
subsample suggest that the model may be particularly useful in identifying important determinants behind the relatively less successful negotiated outcomes (at least as measured by this metric), where little import growth occurred.
Conclusion
This paper examines implications of the terms-of-trade theory for the enforcement of international trade agreements. We extend the Staiger (1999, 2011) theoretical and empirical approach from the setting of original trade agreement negotiations to the setting of formal trade dispute negotiations. While the size of the policy movements associated with disputes are notoriously di¢ cult to measure accurately because disputed policies are typically applied as non-tari¤ barriers, the timing of such policy changes are readily observable. We therefore use an explicit theory to map what we can better observe and measure, namely data on trade volumes and prices, to an empirical framework to estimate the determinants of trade dispute outcomes.
We estimate the model on a new data set of the trade volume outcomes deriving from formal WTO disputes initiated and legally concluded between 1995 and 2009, and we provide evidence that determinants of the trade ‡ows that result from dispute settlement negotiations are consistent with theoretical predictions. In particular, larger post-dispute trade volume outcomes are associated with products that have smaller increases to exporter-received prices (terms-of-trade losses) resulting from the conclusion of the dispute, larger pre-dispute trade volumes, larger import demand and smaller foreign export supply elasticities. The resulting estimates on these theoretical predictions are economically signi…cant. Finally, we are also able to con…rm that results from related research apply to this setting of trade policy negotiations; i.e., that negotiated trade policy outcomes arising under dispute settlement are also impacted by asymmetries in bilateral retaliation capacities and variation in exporting country concentration, the latter of which contributes to identifying the potential severity of the free rider problem of collective organization.
Overall, our results provide further evidence not only of the relevance of the terms-of-trade theory of trade agreements, but also that terms-of-trade motives are not completely extinguished when countries take on binding commitments under trade agreements such as the WTO. The determinants of the trade volume response associated with respondent importing countries changing their policies after formal WTO dispute settlement include concern for direct, within-market termsof-trade losses (increases in exporter-received prices for the product under dispute) as well as the potential desire to avoid terms of trade losses in other markets (decreases in own exporter-received prices) under potentially WTO-authorized trading partner retaliation. A …nal implication of our results is to identify an area for continued exploration for the emerging theoretical literature on dispute settlement provisions in trade agreements; i.e., the role of enforcement provisions for trade agreements that are modeled as both incomplete contracts and motivated by the desire to coordinate policy changes in order to address terms-of-trade externalities.
Nevertheless, our evidence does leave unanswered the question of what determines the negotiated outcomes for the signi…cant number of disputes involving developing countries. While the lack of relevance of the terms-of-trade model for the developing country disputes may suggest that such countries are using the WTO as a commitment device vis-a-vis their private sectors rather than to neutralize terms-of-trade externalities (Maggi and Rodriguez-Clare, 1998; Limão and Tovar, 2011) , it does not resolve the question of what speci…c purposes developing countries have in mind when they sign onto trade agreements like the WTO. In particular, it remains unclear how the external enforcement of this commitment device motive is implemented in practice if not through dispute settlement (Bown and Hoekman, 2008) . A better understanding of these questions is an important area for future research. Note: 167 bilateral trade dispute observations; g indexes the disputes (products), r indexes respondent (importing) countries, c indexes complainant (exporting) countries, BR denotes the best response year (de…ned as one year after the violation sparking the dispute, and P O denotes the politically optimal year (two years after the legal conclusion of the dispute). Standard errors in parentheses, ***, **, * denote statistically di¤erent from zero at the 1, 5, and 10 percent levels, respectively. Note that g indexes the disputes (products), r indexes respondent (importing) countries, c indexes complainant (exporting) countries, BR denotes the best response year (de…ned as one year after the violation sparking the dispute in all speci…cations except (5) in which it is de…ned as the year of the initiation of the dispute), and P O denotes the politically optimal year (two years after the legal conclusion of the dispute). Cragg-Donald is the F-statistic associated with the Cragg-Donald test for weak instruments and Sargan Test is the p-value associated with the Sargan test for overidentifying restrictions. Standard errors in parentheses, ***, **, * denote statistically di¤erent from zero at the 1, 5, and 10 percent levels, respectively. Note that g indexes the disputes (products), r indexes respondent (importing) countries, c indexes complainant (exporting) countries, BR denotes the best response year (de…ned as one year after the violation sparking the dispute), and P O denotes the politically optimal year (two years after the legal conclusion of the dispute). Cragg-Donald is the F-statistic associated with the Cragg-Donald test for weak instruments and Sargan Test is the p-value associated with the Sargan test for overidentifying restrictions. Coe¢ cient estimates of the additional control variables (not reported in the Table) are available upon request. Note: Standard errors in parentheses, ***, **, * denote statistically di¤erent from zero at the 1, 5, and 10 percent levels, respectively. Note that g indexes the disputes (products), r indexes respondent (importing) countries, c indexes complainant (exporting) countries, BR denotes the best response year (de…ned as one year after the violation sparking the dispute), and P O denotes the politically optimal year (two years after the legal conclusion of the dispute). Cragg-Donald is the F-statistic associated with the Cragg-Donald test for weak instruments and Sargan Test is the p-value associated with the Sargan test for overidentifying restrictions. Coe¢ cient estimates of the additional control variables (not reported in the Table) are available upon request. Table 4 . Standard errors in parentheses, ***, **, * denote statistically di¤erent from zero at the 1, 5, and 10 percent levels, respectively. Table 4 . Standard errors in parentheses, ***, **, * denote statistically di¤erent from zero at the 1, 5, and 10 percent levels, respectively.
